Interference with ubiquitination causes oxidative damage and increased protein nitration: implications for neurodegenerative diseases.
Inhibition of the proteasomal pathway for degrading abnormal proteins leads to protein aggregation, increased oxidative damage and increased protein nitration. We now show that interference with polyubiquitination has similar consequences. Expression of a dominant-negative mutant form of ubiquitin (K48R) in NT-2 and SK-N-MC cells caused decreased cell growth rates and increased oxidative damage (protein carbonyls and lipid peroxidation), nitric oxide production and elevated protein nitration. It also rendered cells highly sensitive to 4-hydroxy-2,3-trans-nonenal, a neurotoxic end-product of lipid peroxidation, hydrogen peroxide and deprivation of growth factors. Overexpression of wild-type ubiquitin did not produce these effects. Our data show that interference with the ubiquitin-proteasome pathway at a different point and by a different mechanism can produce many of the common features of human neurodegenerative diseases, such as increased lipid peroxidation, protein oxidation and protein nitration. We suggest that defects in this pathway at multiple points could produce the common features of neurodegenerative diseases, and that more such defects remain to be discovered.